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Principles Behind Thresholds

Thresholds

(example values)

Principles Behind

(if properly set based on lab- & kit-specific empirical data)

Analytical Threshold
(e.g. 50 RFU)

Below this value, observed peaks cannot be reliably distinguished from
noise

Limit of Linearity
(e.g. 5000 RFU)

Above this value, the CCD can become saturated and peaks may not
accurately reflect relative signal quantities (e.g., flat-topped peaks) and
lead to pull-up/bleed-through between dye color channels

Stochastic Threshold
(e.g. 250 RFU)

Above this peak height value, it is reasonable to assume that allelic
dropout of a sister allele of a heterozygote has not occurred at that
locus; single alleles above this value is single-source samples are
assumed homozygous

Stutter Threshold
(e.g. 15%)

Below this value, a peak in the reverse (or forward) stutter position can
be designated as a stutter artifact with single-source samples or some
mixtures (often higher with lower DNA amounts)

Peak Height Ratio

Threshold
(e.g. 60%)

Above this value, two heterozygous alleles can be grouped as a
possible genotype (often lower with lower DNA amounts)

Major/Minor Ratio
(e.g. 4:1)

When the ratio of contributors is closer than this value in a two-person
mixture, it becomes challenging and often impossible to correctly
associate genotype combinations to either the major or minor
contributor
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What analytical (RFU) threshold do
yOu use’; Data from 107 responses

AN o

0-49 RFU

50 RFU

51 - /5 RFU
76 -100 RFU
101 - 150 RFU
151 - 200 RFU

44%

ISHI Mixture Workshop (Oct 2012)




Analytical Threshold

Use data from negatives

(i.e. samples with no DNA)

Use data from

DNA dilution

series

gm—

|

Method 1.

Kaiser (IUPAC 1976)

- Long & Winefordner 1983 and Krane 2007
Method 2.

Currie (IUPAC 1995)

- Long & Winefordner 1983

Method 3.

Example in SWGDAM Guidelines
Method 4.

Percentile Rank
Method 5.

Miller & Miller. Statistics for Analytical Chemistry (Ellis
Horwood & Prentice Hall)

- [IUPAC 1997 ElectroAnalytical Committee
Method 6.

1997 IUPAC ElectroAnalytical Committee
Recommendations



Method 1, 2, 3 and 4 - Negatives

-Negative sample run with an internal size standard (not shown) using manufacturer’s
recommended protocol
Negative = extraction or amplification negative
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Baseline is never below 0 RFU
Processed data! LN#MMM&MMMLMMMM&A LY cSmJ

Green and Blue channels seem
‘quieter’ than yellow and red
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Method 1, 2 - Negatives

ATMl — _bl T kaI
A_l_M1 = 311+(3*{|.4) =06.53

Kaiser argued a value of k = 3 will
AT —_— 7 result in an AT where we are at least
M 1 - 89% confident and at most 99.86%
confident noise will be below this
value.

S
ATy, = bl_l_tl— —=

"Jn
114

AT, , = 311{2 46"‘—) ~ 368

Both 95% and 99% confidence

AT — 4 intervals have been suggested.




Method 3 and 4 - Negatives

ATM 3 — 2(Ymax _Ymin)
AT, , =2(9-0)=18 | P
ATM ; _ 18 1 206 3.87

1481 31.73
1884 67.16

1161 89.00

RFU No.of Percent AT, at

NOTE: Because we are NOT
using raw data (but analyzed

2

3

4
GeneMapper data), data below 5 453 97.51 6
0 RFU is not ‘observed’ and 6 110 99 59
therefore, t_he number . 18 99 95
calculated is smaller than
expected!!! 8 3 99.98
HOWEVER, the calculated AT 9 1 100

Is still larger than either Method
1 or 2!




Methods 5 & 6 — Positives (Standard Curves)

Regression of positive samples (i.e. single source samples)

Amplified 0.0625-4ng dilution series, injected 5s using manufacturer’'s recommended
protocol

Plot of Input DNA (ng) versus average peak height (per color) — with error bars
If a peak was homozygous, the RFU was divided by 2

i1 SELEEREELSE MR LI e LSS R LS EEUEG EL SR R
~ 2000[ P « The points at 2 and 4 ng fall
g | i ' off the line (PCR efficiency
5 1500} approaching a plateau)!
= =
5| « The error bars become
o . .
5, 1000 larger with increased DNA
: input!
500 B
0 ! 1 : Al F T T F T T — | T — § T T — - H H H H
s S =0 7 50 s A _\/velghtfad linear regression is
Input DNA (ng) within the linear range (i.e. 0.0625 - 1

ng) was used.



Method 5 & 6 - Positives

b (y-intercept) = -2.30
S, (standard error of regression) =

b (y-int t) =-2.30
(y-intercept) g

S, (standard error of

regression) = 10.77 :-:s;a; 5(n-1:4) and alpha of 99%
ATM4 :b‘|‘3Sy AT|\/|5 p— b_l_tnl,o:Sy

ATI\/I4 :31 ATM5 — 39




Summary of Results

Analytical
Method Origin Th;(izgﬁlgsfor
Injection example
1 Negatives 7
2 Negatives 4
3 Negatives 18
4 Negatives 6
5 DNA Series 31
6 DNA Series 39

Before you choose, consider the following slides...




Type Il Error — False non-labeling of alleles
(Drop-out)

Single source 0.125ng, 1ul 3130 prep volume
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16 12
190 230



Type Il Error — False non-labeling of alleles

Frequency of Drop-out

1 =
m locus DO g2
m allelic DO ot

0.8 1 m sum (# loci exhibiting DO) L] -

0.6 - u mF
0.4 - [ ] (]

0.2 ~

freqDO(locus) =

#hetloci(2alleleDO)
total # hetloci

freqDO(allele) =

#hetloci(lalleleDO)

total# hetloci

0 50 100 150 200

Analytical Threhold (RFU)

-As AT increases, locus DO increases, while allele DO stabilizes after 50 RFU
then starts to decrease after AT of ~150 RFU.

-Although a higher AT (i.e. >150 RFU) begins to decrease the number of loci

where allele DO occurs (less stochastic variation),

-Locus DO increases, resulting in an overall increase in DO with AT for Low-

template samples




Balancing Type | and Type Il Errors — < 0.5ng

_::g 1.0 AT=ATw(Max. observered) " - s
= 1.7 {0080  ———
x T / AT=AT. 3/'
== il AT=ATwe AT=ATm:(k=4) =ATwi(k=3)
== o 08 o 0.0 80'1) {0.0340979)  {0.047,0.987)
E= < | 0.
= o 1

E-& | o ! AT=50

-= 106 = 06 {0, 0.795}

= K7) ]

== 105 Q2
= 05 a ;

S, 3 041

= = AT=150

= 1L« (0, 0.282)

= ]

= 0.2 AT=200

{0,0.094}
0 ; : : .
0 22 ’ 15 2 False Positive Rate

Input mass (ng)

-AT’s have a large effect on the ability to detect/label alleles.
-Red = high level of allele drop-out, blue=low levels of allele drop-out.

- To take a ‘conservative’ approach and utilize high AT values leads to a
substantial level of Type Il errors for low-level samples (i.e. <1000RFU).




Baselines Positives # Baselines Negatives
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Type | Error — False Labeling of Noise Peaks

Number of Noise peaks > AT,,,

This is not instrument baseline/noise
Single source DNA data amplified from 0.0625 — 2 ng

200

Differentiated ‘noise’ from artifact

-A, pull-up, stutter (+ or -), spikes, dye artifacts
Plotted RFU of the known/expected peak versus the highest ‘noise’ peak

High noise with >0.5 ng of DNA, higher AT needed for higher-template
samples

180 4

g

140 A

120 A

100

o
%

@ blue
W green
Oyellow
mred

500-1000
1000-1500

1500-2000
2500-3000

2000-2500
3000-3500
3500-4000
4000-4500
4500-5000
5000-5500

Height of allelic peaks (RFU)

5500-6000

6000-6500

6500-7000

7000-7 500

Proportion of minor allele labled

Mixture 1:9

50
— <0.5ng
—= >0.5ng
0.0 0.1 0.2 0.3 0.4

Proportion of Loci with Noise >AT



What analytical (RFU) threshold do
you want to apply to the mixture?:

Data from 92 responses
ISHI Mixture Workshop (Oct 2012)

. One that is derived by 47%

analyzing baseline from
negatives

. One that is derived from
analyzing standard curve

. 50 RFU

. 150 RFU - because | want 1;%
to minimize stochastic
effects




The AT Is.....

#H2

- AT of 30 RFU (AT,,s 95% confidence) based on
samples that contained DNA.

RFU Threshold
)
Color Al 9% Applied for ISHI
confidence
workshop

Blue 19

Green 24
30 RFU

Yellow 16

Red 13

— NB: 30 RFU for all colors was used for simplicity and
ATs applied on a per color basis is recommended



Steps in DNA Interpretation

Validation
studies &
Literature

Application
of
Thresholds

Comparison
to Known(s)




Stochastic Threshold - Method 1 (Max height)

350

300 | P(F<=f)=0.46

C,=C,1+E)"
i

N
w1
o

> :
) 3 20 :
. ) » LL 2 P(F<=f)=0.16 i
Efficiency is not o s I
0 o 100 4
always 1. Itis 5 i> |> :
1 +/ - error 2-:.-:»: 2200 24.00 25:'-:»:- 28.00 0 I> T T T
0 0.05 0.1 0.15
CyCIe N um ber Nominal Target (ng)
600
2 Allele B__ sT=321RFU
> 3 50 -
B 2
S 2 am -
o _ 5
8_ ST =160 RFU g s |
< | JAlleleA AT=100RFU %
® 2 200 -
= -
=
— AT = 30 RFU § 100 +
©
®)
c 0+ ¥ : - - .
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Stochastic Threshold - Method 2 (Pr(D))

600

Dropout probability as a function of present-allele height

0.5
i
0 : 4:“ 0.45
3 500 ; 04} |
g + 2z 035 \
& 400 A +H a3 -
o K - \
- T 'a
g S g25F  \ .
o 300 1 2 \
- e 02} \
£ 2
5 -
%" 200 - 0.15
I 0.1}
X
g 100 0.05 -
o s . ~ "
50 100 1%0 200 250
0 Height of pregent gllele
0 600 Fig. A.2. Probability drop-gut as a functign of Jresent -allele height Pr{D|h).
Peak Height Higher RFU Allele
Y .4
120 v 160

Gill et al. FSI Genetics, 2009, 3, 104-111.

This method minimizes the chance of wrongly deciding or concluding a heterozygous

locus is homozygous



Stochastic Threshold - Method 3

Minimizing the error of wrongly deciding or concluding a heterozygous locus is
homozygous

Minimizing the error of wrongly deciding or concluding a homozygous locus is
heterozygous

At various STs, for all heterozygous loci, determine proportion of heterozygous loci
falsely labeled as homozygous

For all homozygous loci, determine the proportion of homozygous loci falsely
considered possible heterozygotes. Plot the proportions against each other.

AT =30 ST=150 ———

Ay

0.9

08 1 ST = 146 RFU ' ST=100
0.7 1 resulted in one
061 of the lowest

0.5 o
04 | total error rates

0.3
0.2
0.1 +

121 19 121

0 0.1 0.2 0.3 0.4 0.5

Homozygous loci labeled as heterozygous

Heterozygous labeled as homozygous



he ST iIs......

Description Stochastic
Threshold
for ISHI
workshop
1 160  Max peak height observed where
sister allele is < AT
2 150 Pr(D)<0.01 150 RFU

146 Lowest overall error rate
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Peak Height Ratio Thresholds

Evaluate PHRs at various DNA template
levels (e.q., dilution series of DNA).

Different PHR expectations at different peak
height ranges may be established.

PHR requirements should be based on
empirical data for interpretation of DNA
typing results from single-source samples.
Different PHR expectations can be applied
to individual loci; alternatively, a single
PHR expectation can be applied to
multiple loci (e.g., 60%).”



Peak Height Ratios

Peak Height Ratio

© o © © © ©
N w H 6] (0)] ~
TN N T T N T T T T N T T T T T T O O Y |

o
[N

o
o

o

500 1000 1500
Larger Peak Height, RFU

73%
60%

50%

22%

Power Plex 16 data
kindly provided by
NIST,>8000 alleles



Peak Height Ratios

|ldentifiler

MiniFiler
'% = I <0.5 ng >0.5 ng
4 (500RFU) (500RFU)
e
w1 0.2 0.5
Q
T
< 0.5
Q
(a1

0 " T T T T T T
00625 0.125 025 0.5 1 2 4

Target (ng)



How would you determine peak height
ratio information for casework use?

Data from 99 responses

ISHI Mixture Workshop (Oct 2012
43% P )

. Use one value for all 0
profiles

. Use average-3SD
. Use min. observed

. Use 2 values: based
on amount amplified

. Use locus specific
values

27%




Peak Height Ratio Imbalance

98%
29°

98%

U

| ]
13 |15
L4 2|54 6

14 |16
032 £35

When assuming that a
mixture of DNA from only
2 contributors Is present,
the Peak Height Ratio

may
Inter
profi
pair

aid in the
oretation of the
e data when used to

neterozygous alleles



he PHR Threshold is......

PHR
Threshold
for ISHI
workshop

Description

Min peak height ratio

Uz observed at any target (ng)
1 0.2 (<500RFU) Min peak height ratio — target 0.2
and dependent (<500RFUV)
0.5 (>500RFU) AND
2 0.4 Average — 3SD 0.5
0.3 (<500RFU) (2500REL)
ANd Average — 3SD

0.5 (>500RFU) -target dependent
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Stutter

Typically 5-15% of true
allele in tetranucleotide

repeats STR loci

True allele
(tetranucleotide repeat)

n-4
stutter

product

Occurs less
frequently (typically
<2%)
n+4
stutter
product
LA

-

Walsh, P.S., et al. (1996). Sequence analysis and characterization of stutter products at the tetranucleotide
repeat locus VWA. Nucleic Acids Research, 24, 2807-2812.

Deletion caused by slippage
on the copied (bottom) strand

1 2 3 5
5 —] GATA [ GATA [] GATA GATA >
[ILILIL] [ILILIL] [ILILIL] LI
3’ T | CTAT [| CTAT — CTAT CTAT — CTAT [
1 2 3 5 6

4

Insertion caused by slippage
of the copying (top) strand

5 GATA GATA
1111l 1111l
3" — ] CTAT [] CTAT [] CTAT [
1 2 3



Stutter

N-4 peak

Stutter % =
allele peak

215

2324

215 2324
(N-4)

9.25%



STR_StutterFreq!

Welcome to STR_StutterFreq!

Version <04-Jan-10=

STR_StutterFreq is a specialty analysis tool for characterizing stutter frequency...
Development of STR_StutterFreq was funded in part by the National Institute of Justice.

* Program developed by Dave Duewer
(NIST) to rapidly calculate stutter
frequencies.




Stutter Filters

Major component alleles Possibilities for Minor

Stutter,
minor contributor,
Minor or both
contributor )

allele

A A

\

'
|

(&) (b)

(c)

(d)

a,a
a,b
a,c
a,d

Probability of
Inclusion =
(fa*fh*fe* g

If peak height of peak a is
within established PHR of
peak b peak height

)2

Fig. 4. ¢ and d are unambiguous alleles.  is a minor allele in a stutter position
and a s an unambiguous minor allele.

Gill et al. (2006) DNA Commission of the International Society of Forensic Genetics:
Recommendations on the interpretation of mixtures. Forensic Sci. Int. 160: 90-101



Stutter Filters

Likely a AA

(homozygote)

Stutter threshold

.........................................................................

N

A B C D

Fig. 2. A two person mixture with major peaks C. D and minor peaks A. There
is an additional peak present in a stutter position (B).

Possibly AB

............... Swtertweshod O f (heterozygote)
/A\ Could also be AC, AD,

AA, or A,? (dropout)
Fig. 3. A two person mixture with major peaks C, D and minor peaks A, B,
where B is in a stutter position.



Stutter Filters Minor component is probative

500 {

400§

200 1

100 4

30,32.2

P |

D8S1179 D21S11 D7S820 CSF1PO
Minor 13,14 or 14,14 or
W/ filters) 14,16 30,33.2 10.F 10,11
. : 13,14 or 14,14 or
Minor (w/out filters) 14.15 or 14.16 30,32.2 10,F 10,11
Standard 14,15 30,33.2 10,10 10,11
Included/Excluded/Inconclusive
Analyze without stutter filters
D8S1179 D21S11 D7S820 CSF1PO
| 7
14 |15 10,11
|
Stutter Alert! Stutter Alert!
7.5% stutter < 8% filter 8.4% stutter > 7% filter




Stutter Threshold for ISHI will be max observed
from manufacturer's validation data

Locus Stutter Threshold
CSF1PO 9.2%
D2S1338 11.1%
D3S1358 10.7%

D5S818 6.8%
D7S820 8.2%
D8S1179 8.2%
D13S317 8.0%
D16S539 10.4%
D18S51 17.0%
D19S433 13.3%
D21S11 9.4%

FGA 14.7%
THO1 5.1%
TPOX 4.8%

VWA 12.6%




Given our validation.....Our interpretation
schemeiis......

AT 30RFU
ST 150RFU
Stutter Filter fo If examining Max observed
minor contributors when on
PHR 0.2 (<500RFUV) 0.5 (>500RFUV)

Major:Minor 4:1




Profile (stutter filter off)

%5 135 255
m l
12 E
1539)| 43
12
114
11,10865%
%5 135 255 235 335
m- ‘
[ . N |
14 A [oa1a7s 13 g7 6.9%| [12,75,10.2%) 15,37 4.9%
132 | 1281 326 B3 395
15.122,3 5% EE] 17 182 77 6% & 18,145, 16.3%
044 1254 T35
10
B3
3 135 175 H3 255
b
E 15 147349% N7 a 11
22| | 108 151 1194 734
14 15
1023 1473
12,555 5%
]
k] 25 =5 fa: - B35
1000+

L
Rozer2w | [

281

o] 1
1286] [¥1




Profile 1. — Minor Genotype Possibilities

Inferred
Genotypes of

Minor
13,14 28,29 10,11 12,14 14,15 9,9.3 12,12 8,11 16,18
S 13,14 28,29 10,11 10,14 14,16 9,9.3 12,13 11,13 18,19

TPOX D18S51 AMEL D55818

Inferred
Genotypes of

Minor
17,17 8,8 15,15 XY 11,11 21,24

14,15 8,11 15,20 X,Y 11,13 22,23




In your opinion should Suspect 1 be
considered a potential contributor to Profile 17?:

Data from 78 responses
ISHI Mixture Workshop (Oct 2012)

1. Yes, suspect 1 should be  37% 36%

T~

Included as a potential
contributor and a match
statistic should be
determined

2. No, suspect 1 should be
excluded

3. Inconclusive...l can’t tell.




In your opinion should Suspect 2 be
considered a potential contributor to Profile 17?:

Data from 85 responses
ISHI Mixture Workshop (Oct 2012)

1. Yes, suspect 2 should be 34% 34%
Included as a potential
contributor and a match
statistic should be
determined

2. No, suspect 2 should be
excluded

3. Inconclusive...l can’t tell.




D21511 -

30RFU

150RFU

Stutter Filter

9.4%

PHR 0.2 (<500RFU) 0.5 (>500RFU)

215 Major:Minor

i

(24-600)

29 120 13 7%

4:1

) -

100
PHS:SMJ'EB = 1DD(D2) tﬂ'ﬁ

Possible genotype combinations
(28,29,30,31)

1. Isthe 29 an allele (remember stutter
threshold is 9.4%)?

Yes

2. Possible non-observed allele if 2
contributors?

No

List out all alleles:
28*, 29*, 30, 31 and consider all possible
pairs — assuming 2 contributors

(20-500)| (438-1752) .
o = PHgiiroras = 20 to 500 RFU Berson 1 Person 2
100 \_ 76 Since PH,4=120 is btw 20-500,
(441-1766) | then 28,29 is possible combination 28,29 30,31
al |
npal  Since PH;,=876 is NOT btw 20-500
Then 28,30 is NOT a possible combination 2/8’/36 ;Qﬁ




D8S1179

AT

30RFU

ST

150RFU

Stutter Filter

8.2%

PHR

0.2 (<500RFU) 0.5 (>500RFU)

13:5 l Major:Minor 4:1
Possibl
(8443378) o] ossible
2 || 14 : ge.”‘“-‘/_pe .
\_aag 45J Possible genotype || combinations if
(22-570) combinations if 11 11 stutter, 1 DO
13 contained allele (12,13,14,0)
114
(22-545) R Person Person
11,109,8.5% Person 1 Person 2 1 2

1. Isthe 11 an allele?
Maybe

2. Possible non-
observed allele if 2
contributors?

Yes

List out all alleles:

11, 12, 13*, 14* and
consider all possible
pairs and scenarios —

assuming 2 contributors

12,13 ,

N

12,6
12,13

1214

EESESE

1314
130
146

Possible genotype
combinations if 11
stutter, no DO

(12,13,14)
Person 1 Person 2
@ 13,14

;%,./or
lZ{ﬁ .14 or




D16S539

AT

30RFU

ST

150RFU

consider all possible
pairs — assuming 2
contributors

uas 89

1243 911

Stutter Filter 10.4%
; PHR 0.2 (<500RFU) 0.5 (>500RFU)
: Major:Minor 4:1 POSSible genotype
| Possible combinations if 8
- Possible genotype and 12 were stutter
Ba769% [12,7510.2% genotype combinations if (9,11,13)
Combinatidonlsl, ir 8| 12 cgl?etlagned Person 1 Person 2
contained allele
1254 ee| 35| | (8.9.11.13) (9,11,12,13) 997 13
1. Are the 8 and 12 Person Person Person Pel‘SOI’l lglilé/or
alleles? 1 2 1 2 9,11 1’}/31{0"
Maybe 2 13 ,
2. Possible non- /8{9/ J‘Kﬁ ”94'1/ 1z 9,11 or
observed alleles if 2
contributors? 8,11 9,13 M ]’m 1]i;L1:Zt?? r
No. -
813 941 112 | 11,11 9,13
List out all possible
alleles: 91 ga3 | W12 913 9/9/,/19//0r
8*, 9, 11, 12*, 13 and 11,13 11 or
1143 942 9,13

1315 oaf




AT 30RFU
I I IO I ST 150RFU

Stutter Filter 5.1%
175 PHR 0.2 (<500RFU) 0.5 (>500RFU)
' Major:Minor 4:1 b |
. Possible genotype
glg:)eonsjtlsg)z combinations if O
' . . DO (9,9.3
S Fossilolle combinations if 1 ( )
828 ggnot_ype _ DO (9,9.3,0) Person1 Person 2
combinations if 2 N
3.3 DO (9,9.3,0,0) Person Person 99 9,9.30r
944 1 2 ’ 9.3,9.3

Person Person

9,9 or
1. Are the 8 and 12 1 2 ’9/9/ 9%6 9.9.30r
alleles? 0.9 9.3.0 9.0 or 9.3.9.3

Maybe ’ "2 ,
' 9.3,0

2. Possible non-

observed alleles if 2 9(96 /976 93’93 919 or
contributors? 9/3/9/3 9 O 9,9.3
No. 0,0 9,9.3

List out all possible
alleles:

9,9.3 and consider all
possible pairs —
assuming 2 contributors

g5

53l




D18S51

AT

30RFU

ST

150RFU

Stutter Filter 17%
PHR 0.2 (<500RFU) 0.5 (>500RFU)
. L‘ . 1 Major:Minor 4:1
13,44 6.2% 19 72 10 8% .
Possible Possible
- - genotype genotype
7113 RS Comb|nat|ons |f Comb|nat|0ns |f

15
240

1. Are the 13 and 19
alleles?

Maybe

2. Possible non-
observed alleles if 2
contributors?

No.

List out all possible
alleles:

13*, 14, 15, 19*, 20 and
consider all possible
pairs and scenarios—
assuming 2 contributors

13 contained
allele, 0 DO
(13,14,15,20)

Person

1

13,14

Person
2

1520

19 contained
allele, 0 DO
(14,15,19,20)

Person Person

1 2
wis 1970
1419 1520

15,19 14,20

B e

Possible genotype

combinations if 13

and 19 are stutter
(14,15,20)

Person1l Person?2

1414 1570

14,20 or
14,15 15,20 or
20

14,15 or
15,15 or
15,20

15,15 14,20

Mor

1520 145 or
14,20

2020 1445




AT

30RFU

ST

150RFU

FGA

Stutter Filter 14.7%
PHR 0.2 (<500RFU) 0.5 (>500RFU)
1 1 Major:Minor 4:1
20567 2%) | |23 Possible Possible
LN ea 1 genotype genotype

2289 15.53%

21
[

Are 20 and 22 alleles?
20: Maybe, 22:Yes
Possible non-observed
alleles if 2 contributors?
No.

List out all possible
alleles:

20, 21, 22*, 23 and
consider all possible pairs
and scenarios —
assuming 2 contributors

combinations if
20 contained
allele
(20,21,22,23)

Person

1 2
2071 2273
20,22 21,23

2033 2122
2172 20723

Person

20,22

27 207

combinations if
20 was stutter
and 1 DO
(21,22,23,0)

Person
1

Person

2
2172 230

=)

200 2223
2273 210

22,0 21,23

280 2122

Possible genotype

combinations if 20

was stutter and 0
DO (21,22,23)

Perls,on Person 2

2121 22,73
21,23

21, ;24?31
23,23

21,22 or

22,22 or
22.23
22,22 21,23

2),21 or

22,23 21,22 or

21,23
2323 2122




Profile 1. — Minor Genotype Possibilities

Given our ISHI Thresholds and interpretation standard operating procedures,
the genotypes of the minor are.......

9,14 or 9,9 or
9,11 or X ' 8,11 0or 15,18 or
Inferred R e B T

11,14 0or 14,150r 9.3,9.3 10,12or
Genotypes of [ ! 28,29 11,11 or 12140r 1416 or9.0or 12.12or 11,11 or 18,18 or
11,22 or 18,19 or

Minor O 14140r 9300r 1213 7i jag
14,0 0,0 ’ ’

13,14 28,29 10,11 12,14 14,15 9,9.3 12,12 8,11 16,18
13,14 28,29 10,11 10,14 1416 993 12,13 11,13 18,19

TPOX D18S51 AMEL D55818

8,8 or 14.15 or 20,22 or

Inferred 14,17 or 8,11 or 15’15 or 11,11 or 21,22 or

eT=lgle)aY/osENll 15,17 or 11,11 or 8,0 15’19 or XY 11,12 or 22,22 or

Minor 17,17 or 11,0 1;3 20 11,13 22,23 or
0,0 ’ 22,0

17,17 8,8 15,15 X,Y 11,11 21,24
14,15 8,11 15,20 X,Y 11,13 22,23

O= any other allele (not observed)




What about now.....In your opinion should
Suspect 1 be considered a potential
contributor to Profile 17:

Data from 91 responses
ISHI Mixture Workshop (Oct 2012)

41%

1. Yes, suspect 1 should be
Included as a potential
contributor and a match
statistic should be
determined

2. No, suspect 1 should be
excluded

3. Inconclusive...l can’t tell.




What about now....In your opinion should
Suspect 2 be considered a potential
contributor to Profile 1?:

Data from 70 responses
ISHI Mixture Workshop (Oct 2012)

46%

1. Yes, suspect 2 should be
Included as a potential
contributor and a match
statistic should be
determined

2. No, suspect 2 should be
excluded

3. Inconclusive...l can’t tell.




Profile 1. — Minor Genotype Possibilities

Given our ISHI Thresholds and interpretation standard operating procedures,
the genotypes of the minor are.......

9,14 or 9,9 or
Inferred Joa1er 103400 14l40r 9930r @zor ool o
’ 11,14 0or 14,150r 9.3,9.3 10,12 o0r ' '

11,11 or 18,18 or
11,12 or 18,19 or
11,13 18,0

Ge”&%g‘?s of | A8df | 22 111'11100r 12,140r 14,16 or9,0or 12,12o0r
’ 14,14 or 9.3,0or 12,13

14,0 0,0

13,14 28,29 10,11 12,14 14,15 9,9.3 12,12 8,11 16,18

13,14 28,29 10,11 10,14 14,16 9,9.3 12,13 11,13 18,19

TPOX D18S51 AMEL D55818

8,8 or 14.15 or 20,22 or
Inferred 14,17 or 8,11 or 15’15 or 11,11 or 21,22 or
Genotypes of RN} 11,11 or 15’19 or XY 11,12 or 22,22 or
Minor 17,17 8,00r11,0 1;3 20 11,13 22,23 or
0,0 ’ 22,0
17,17 8,8 15,15 X,Y 11,11 21,24
14,15 8,11 15,20 X,Y 11,13 22,23
O= any other allele BU Adv. DNA Class, /9 novice Truth
(not observed) suspect 1.... analysts
Included 5
Excluded 1 Included
Inconclusive 3




Conclusions

- Given our ISHI Thresholds and interpretation standard
operating procedures, the genotypes of the minor can be
deduced

- As seen by the large number of genotype possibilities,
there is a level of uncertainty associated with this
deduction

- All scenarios need to be considered when determining
genotype possibilities

- Peak height ratio thresholds can be used to examine
possible genotype combinations

- Validation data must be used to establish these
thresholds

- Thresholds obtained for a given method must be applied
only to evidence obtained using the same method (i.e. Kit,
Injection time, etc).



